WE CLAIM : 

1. A spread- spectrum-matched- filter apparatus, for use as 
part of a spread- spectrum receiver on a received- spread- spectrum 
signal having a plurality of packets, eyach of said plurality of 
packets generated from spread- spectruu/ processing a header 
symbol -sequence signal with a chip -sequence signal and from 
spread- spectrum processing a data -symbol -sequence signal with 
the chip- sequence signal, comprisi 

code means for generating a replica of the chip 
sequence signal; 

symbol -matched means, /responsive to having a symbol - 
impulse response set from the replica of the chip- sequence 
signal, for filtering the received- spread- spectrum signal, and 
for outputting a despread- heavier- symbol -sequence signal and a 
I despread data- symbol -sequences signal as a despread- symbol - 
matched-means output; 

frame-matched meafns having a frame- impulse response 
matched to the header- symbol -sequence signal for filtering the 
despread- symbol -matched -means output and for generating a start - 
data signal in response ko the despread- header- symbol -sequence 
signal matching the frame- impulse response; and 

control means, coupled to said symbol -matched means 
and said code means, responsive to the start-data signal, for 
setting said frame -marched means for matching said frame-matched 
means to a sequence of symbols of a packet - symbol sequence 
signal, and responsive to the start-data signal, for setting j 
said symbol -matched means with a replica of a data -chip -sequence ; 
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signal for matching said symbol -matched means to the data- chip - 
sequence signal. 



2. The spread- spectrum-matched- filter apparatus as set 
forth in claim 1 wherein said symbol -matched means includes: 

in-phase- symbol -matched means, coupled to said code 
means, responsive to having an in-phase -symbol -impulse response 
set from a replica of the header- symbol -sequence signal 
generated by said code means, for despreading from the received - 

I spread- spectrum signal, an in-phase component of a packet as a 
despread- in-phase component of the header- symbol -sequence 

! signal, and responsive to having the in -phase -symbol -impulse 
response set from the replica of the chip- sequence signal 
generated by said code means, for despreading from the received- 
spread- spectrum signal, an in-phase component of the packet as a 

I despread- in-phase component of the despread -data- symbol -sequence 

! signal; and 

quadrature-phase- symbol -matched means, coupled to said 
code means, responsive to having a quadrature -symbol -impulse 
response set from the replica of the chip- sequence signal 
generated by said code means, for despreading from the received- 
spread- spectrum signal, a quadrature -phase component of the 
packet as a despread -quadrature -phase component of the header- 
symbol -sequence signal, and responsive to having the quadrature- j 
symbol -impulse response set from the replica of the data- chip- 
sequence signal generated by said code means, for despreading 
from the received- spread- spectrum signal, a quadrature -phase 
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component of the packet as a despread- quadrature -phase component 
of the despread- data- symbol -sequence signal. 

3. The spread- spectrum-matched- filter apparatus as set 
forth in claim 2 wherein said frame-matched means includes: 

in-phase- frame -matched means having an in-phase- frame- 
impulse response matched to an in-phase component of the header- 
symbol -sequence signal for generating an in-phase- time-reference 
signal for use for in a signal in response to the in-phase 

i 
i 

! component of the despread- header- symbol -sequence signal matching 
the in-phase- frame- impulse response; and 

quadrature -phase -frame -matched means having a 
quadrature-phase- frame- impulse response matched to a quadrature - 
phase component of the header- symbol -sequence signal for 
generating a quadrature-phase- time- reference signal for use in a 
signal in response to the quadrature -phase component of the 
despread- header- symbol -sequence signal matching the quadrature - 

I phase- frame- impulse response. 

i 

! 

i 
l 

! 

! 4. The spread- spectrum-matched- filter apparatus as set 

forth in claim 1, further including demodulator means, coupled 
to said symbol -matched means, for demodulating the despread - 
data- symbol -sequence signal as a received data- symbol -sequence 

j signal. 
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5. The spread- spectrum-matched- filter apparatus as set 
forth in claim 2 or 3 further including demodulator means, 
coupled to said in- phase -symbol -matched means and to said 
quadrature-phase -symbol -matched means, for demodulating the 
despread-in-phase component of the despread-data- symbol -sequence 
signal and the despread- quadrature -phase component of the 
despread-data- symbol -sequence signal, as a received- data- symbol - 
sequence signal.. 



3 5 



S. The spread- spectrum-matched- filter apparatus as set 
forth in claim 1 or 4 wherein: 

said symbol -matched means includes a symbol - digit al- 
matched filter having the symbol -impulse response set by the 
replica of the chip- sequence signal; and 

said frame -matched means includes a f rame- digital - 
matched filter having the frame- impulse response matched to the 
header- symbol -sequence signal. 
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7. The spread- spectrum-matched- filter apparatus as set 
forth in claim 2 wherein: 

said in- phase- symbol -matched means includes an in- 
phase-symbol-programmable-digital-matched filter having the in- 
phase- symbol -impulse response set by the replica of the chip- 
sequence signal; and 

said quadrature-phase-symbol-matched means includes a 
quadrature-phase-programmable-digital-matched filter having the 
quadrature -phase -impulse response set by the replica of the 
chip- sequence signal. 

8. The spread- spectrum-matched- filter apparatus as set 
forth in claim 3 wherein: 

said in-phase-frame-matched means includes an in- 
phase-frame- digital -matched filter having the in-phase- frame- 
impulse response matched to the in-phase component of the 
header- symbol -sequence signal; and 

said quadrature-phase- frame-matched means includes a 
quadrature-phase- frame -digital -matched filter having the 
quadrature -phase -impulse response matched to the quadrature- 
phase component of the header- symbol -sequence signal. 



-47- 



10 



O 



20 



25 

LAW OFRCES 

David Newman 

& ASSOCIATES. R C. 

CENTENNIAL SQUARE 

R O. SOX 2728 
LA PLATA. MO 20646 
(301) 934-6100 



9. A method, using a symbol -{fetched filter and a frame- 
matched filter with a spread- spectrum receiver on a received- 
spread- spectrum signal, the received- spread- spectrum signal 
having a plurality of packets, with each packet generated from 
spread- spectrum processing a header- symbol -sequence signal with 
a chip- sequence signal and from spread- spectrum processing a 
data- symbol -sequence signal w£th a data- chip- sequence signal, 
comprising the steps of; 

generating a replica of the chip-sequence signal; 
generating, responsive to maximum frame-matched filter 
output signal, a control signal; 

programming sa/.d symbol -matched filter, responsive to 
the control signal and rising the replica of the chip- sequence 
signal, to set said symbol -matched filter a symbol -impulse 
response matched to tne chip- sequence signal; 

despreading, with the symbol -matched filter matched to 
the chip- sequence signal, a header portion of the packet from 
the received- spread/- spectrum signal as a despread- header- symbol - 
sequence signal; 

filtering, with said frame-matched filter having a 
frame- impulse response matched to the header- symbol -sequence 
signal, the despread- header- symbol -sequence signal; 

generating from the filtered despread- header- symbol- 
sequence signal, a data-start signal in response to the 
despread- header- symbol -sequence signal matching the frame- 
impulse response of the frame-matched filter; and 
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despreading, responsiv£ to timing from the data- start 
signal, with the symbol -matchec^ filter matched to the chip- 
sequence signal, a data portio/i of the packet from the received- 
spread- spectrum signal as a cjfespread-data- symbol -sequence 
signal . 

10. The method as sjkt forth in claim 9, with the step of 
despreading. the header nbrtion of the packet from the received- 
spread- spectrum signal further including the steps of: 

despreading,/ from the received- spread- spectrum signal, 
an in-phase component/ of the header portion of the packet as a 
despread-in-phase exponent of the despread- header- symbol - 
sequence signal; 

despreading, from the received- spread- spectrum signal, 
a quadrature -phasef component of the header portion of the packet 
as a despread- quadrature -phase component of the despread- header- 
symbol- sequence signal. 
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11- The method as set forth in claim 9 or 10 with the step 
of despreading the data portion of the packet further including 
the steps of: 

despreading, from the received- spread- spectrum signal, 
an in-phase component of the data portion of the packet as a 
despread- in-phase component of the despread-data- symbol -sequence 
signal; and 

despreading, from the received- spread- spectrum signal, 
a quadrature -phase component of the data portion of the packet 
as a despread-quadrature-phase component of the despread- data- 
symbol -sequence signal. 

12. The method as set forth in claim 10 with the step of 
filtering the despread header- symbol -sequence signal further 
including the steps of: 

generating an in -phase -data -start signal in response 
to the despread-in-phase component of the despread- header- 
symbol -sequence signal matching an in-phase- frame- impulse 
response; and 

generating a quadrature -phase -data -start signal in 
response to the despread-quadrature-phase component of the 
despread- header- symbol sequence signal matching a quadrature- 
phase- frame- impulse response. 



13 . The method as set forth in claim 9 , further including 
ij the step of demodulating the despread-data- symbol -sequence 
! signal as a received data- symbol -sequence signal. 
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14. The method as set forth in claim 10 further including 
the step of demodulating an in-phase component of the despread- 
data- symbol -sequence signal and a quadrature -phase component of 
the despread-data-symbol-sequence signal, as a received-data- 
symbol -sequence signal. 
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15. A spread -s pectrum-matched- filter apparatus . for use 
with a spread- spectrum receiver on a received- spread- spectrum 
signal having a plurality of packets, with each pacfcet generated 
from spread- spectrum processing a header- symbol Sequence signal 
with a chip- sequence signal and from spread- sjfectrum processing 
a data- symbol -sequence signal with the chigf- sequence signal, 
comprising: 

a. code generator for generating a replica of the chip 
sequence signal; 

a symbol -matched f iltejr responsive to having a symbol 
impulse response set from the /replica of the chip-sequence 
signal, for filtering from ehe received- spread- spectrum signal, 
a header portion of\ tl^pafcket , to output a despread- header- 
symbol- sequence signVl /nd, for filtering from the received- 
spread- spectrum signal: , a data portion of the packet to output a 
despread- data -symbol- sequence signal; 

a f rame/inatched filter having a frame- impulse response 
matched to the Reader- symbol -sequence signal for filtering the 
despread -header -symbol -sequence signal and for generating a 
peak- headers/correlation signal in response to the despread - 
header-synjbol- sequence signal matching the frame- impulse 
response/* and 

a controller, coupled to said symbol -matched filter 
and /said code generator, responsive to the peak-headed 
co'rreLafe i rc ai sWia ±-r--£ox ^amplincr t^ie .-^^ptnr'of^ said symbol - 
matched filter and for detecting a data- chip- sequence signal. 
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forth in claim 15 with said symbol -matched filter fuptmer 
including: 

an in-phase- symbol -digital -matched filter, coupled to 
said code generator, responsive to the replipa of the chip- 
sequence signal generated by said code generator for despreading. 
from the received- spread- spectrum sign^Z, an in-phase component 
of the header portion of the packet fts a despread in-phase 
component of the despread-header-§#mbol- sequence signal, and for 
despreading from the received- spread- spectrum signal, an in- 
phase component of tlfie data portion of the packet as a despread- 
in-phase component o b f ^fespread-data- symbol -sequence signal; 

^ Vy 

a quadrature/phase- symbol -digital -matched filter, 
coupled to said cod^/generator, responsive to the replica of the 
chip- sequence sigr&l generated by said code generator for 
despreading front the received- spread- spectrum signal, a 
quadrature -phffee component of the header portion of the packet 
as a despread quadrature -phase component of the despread- header - 
symbol -science signal, and for despreading from the received - 
spread/^pectrum signal, a quadrature -phase component of the 
dat^pjirfeiou u£— fcii^ packet as a despread -a^taSrature- phase 
component of the despread- data -symfcolTsequence signal. 
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forth in claim 16 wherein said frame -matched f ilte^includes : 

an in-phase- frame-digital -matched fil)z£r having an in- 
phase impulse response matched to an in-phasgf component of the 
header- symbol -sequence signal for generating an in-phase-data- 
start signal in response to the in-pha^e component of the 
despread- header- symbol sequence siailal matching the in-phase 
impulse response; < 

reUoh^se-^rame- digital -matched filter having 
ii^pu^e/response matched to a quadrature - 
afeader- symbol -sequence signal for 
-phase-data- start signal in response to 
the quadrature -phasfe component of the despread- header- symbol 
sequence signal patching the quadrature -phase impulse response. 

18. The spread- spectrum-matched- filter apparatus as set 
forth in eflaim 15, 16 or 17, further including a demodulator, 
couplecK to said symbol -matched filter, for demodulating the 
despread- data- symbol -sequence signal_as_a---r£ceived data-symbol 



a quadrat 
a quadrature -phase 
phase component of tri 
generating a quadrat 



Snc e signal 
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19. Th e spread- spectrum rmafeefaer±^fliter app^rr&tus as set 
forth in claim 16 or 17 further includi^p^demodulator, coupled 
to said in-phase-syinbo^digital-ipartfched filter and to said 
quadrature -phase- syn^ filter, for demodulating 
the despread-in-phas^component of the despread -data- symbol - 
sequence signa^and the despread- quadrature -phase component of 
the desppe^d- data -symbol -sequence signal as a received -data - 
svmg^l- sequence signal ^ 
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